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fi®§©fr?>wiJi^Ttfco »*3te^©«*»c<knii, mm 

15 [0 0 0 3 ] 

TV^o ^7">ft*CDJLIfclK**»* (LDH) $tm=?&W& J *y*W'1-tX ' 
tl/fyXl:IAb< L-?Llfc&£££i£*tt*# s &S(Eri Adahi et al., 
"Modification of metabolic pasthway of Saccaromyces cerevisiae by the expression of 

20 lactate dehydrogenase and deletion of pyruvate genes fo the lactic acid fermentation at 
low pH value", J. Ferment. Bioeng. Vol.86, No.3, 284-289, 1988, Danio Porro et al., 
"Development of metabolically engineered Saccaromyces cerevisiae cells for the 
production of lactic asid", Biotechnol.Prog. Vol.11, 294-298, 1995, ^2 0 0 1 -5 
1 6 5 8 4W. IsftVUifib* ^m©*ftfc*5V>T*>, L-¥LM©?5£ 

25 IliB*6ftTV^Vi. 

[0 0 0 4] 
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£ £ 11 T V* 3 ( " Autoregulation of yeast pyruvate decarboxylase gene expression 
requires the enzyme but not its catalytic activity", Ines Eberhardt, Hakan Cederberg, 
Haijuan Li, Stephan Koning, Frank Jordan and Stephan Hohmann, Eur. J. Biochem. 
5 Vol.262, 191-201, 1999) o 
[0 0 0 5] 

[0 0 0 6 ] 

15 gl£i±£?LmJ&7.KltilSI (LDH) fc«3V>T»BbT*WLfc£2:^ 
25 [0 0 0 7 ] 
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io ae^ij t vxmnmmfc cft^nt^sit * b ^ . 

[0 0 0 8] 

20 mmomm-tzmm 
m i 
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^IB-^- (A, T, C&Sl^teG) TfE^£*lTV>3o 
0 3 
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0 3 ft, mum 1 t^t^cPCRi^siiDNA^tifflu^y^-f?- 

H4li, If H^tlfe^^-P BT rp-PDCl-LDHKCB©y^X5 
0 5 
0 6 

pBTrp-PDCl -LDHCDiiIg0-^^t0T^§. 
10 0 7 

H7H pBTrp-PDCl — L DHOlIIS0-n5^^1"0T$5. 
0 8 

0 5fc^-r^^-<Z)*i§SX*§©— «P (ii^Ig) SiWfcS. 

0 9 

15 0 9IS, ^JgM^*5^T#Sn^7^K^m#fc^^S^-fe^DNA±(7)^-y 
010 
011 

20 01 1ft, HJiMlC^^S?Lm^*«i:X^/-;V^*«h©^^^t-0 > T! s 
012 

012ft, ^^a*©L-a*i«**#*©br;i/H>»taiiiia3ii**THT* 

25 01 3 

01 3 ft, t7v'&3teGDL -?L&J^7fc^l^<DLineweaver-Burk:/n y h Sr^i" 
014 

014ft, ZLWtWit idobacterium longum**<DL -%MW.7kmmM&^— H 
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f§DNAt^> h*tt5^^^- (pBTrp-PDClP-LDH; 

7. 1 1 k b) (ommnno-^^-rm-v^^o 
mi 5 

01 5tt> ?L^®Bif idobacterium longum&*0>L -SJfcJKzR*SM&&^-- F 
5 t§DNAt^>hW5^^^- (pBT r p-PDC 1 P-LDH ; 
7. llkb) Ofc&Xg©— «K£jrrBT?&t>"C» H14^tI@©W 

016 

unit #*ft*©ti;ni >K«^»**©K;nf>«fi»******"H ,,p 

io 

HI 1 7 

01 7«, ^#^$fe©tf;Vt:>m^^m#*©Lineweaver-Burk^o>7 h £^ 
[0 0 0 9 ] 

£SrrsR«*«^"r*#*fcbT8&nTv>a. ats, l (+) - 

?LM£D (-) -3LBfc££<&tyj&^ #£b<«* L ( + ) -att$5L ( + ) 

25 -ABfete, L ( + ) -LDHfcioTtKSn, D (-) -SJfctt, D (-) - 
LDHl:J:oT4i$n5. 
[0010] 
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<I4, ttttK »*, fli«tHOl«*****'P*^ 3&fc#Sb<«* * 
#©LDHT*S. 9^*0LDHilTBJIIHlK*t73;t 

«fflt*C^T*S. fc*3, iftf ttt^ EC 1. 1- 1. 27^$ 

io ^ut^tts,. 

[0011] 

20 £b<tt, 3 0%PiTOD, S6fcffSU<tt2 0XKrtT?»*. 

ey * «\ @b^ij#^ lcstrs; miH^J fc* wr i e b < <*> r s j m© 

75:43. fi 51 O ft RI tt ' BLAST(http://blast.genome.ad.jp/) > 
FASTA(http://fasta.geBome.ad.jp/SIT/FASTA.html)^ 2Kl«fcSffiWtt****U«UT 

[0012] 
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T-*;nmm\z&tt2>-&mz* t^mv^v t-r^y^ ymmm\z. mul 

$#MKJ^{4^ A?£ (Current Protocols I Molecular Biology edit. Ausubel et al., (1987) 
Publish. John Wily & Sons Sectoin 8.1-8.5) ^£/H^T, M> #A, 

[0013] 

10 StUTViStt^^b^. £ £T»fllI?ntt<hte, 5£ (l) t:^t5*x 
|JX-^>T> (Michaelis-Menten) (D^^^5tj-^Km'fifr : $)^)o 

v 0 = k 2 E 0 [S]/([S]+Km) (D 

fefcL, v 0 iaje#»a*. ts] assist bs] 

$^XUX-^>f>0^t ETF©5S; (2) fcjRtSRS, »3iE, SI- 
|E^l^ES^fM5<!:f©¥i)ltnD, k 2 «, I^#ES^54 

20 sgs tfc^sit-rs tfofitstiss, 
E+S^ES — E+P ■■■(2) 

K-i 

[0 0 14] 

ZZX\ »^KmttKT©S (3) T^ITS £ 
25 &3 
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Vo= k 2 [ES] 



k.[E][S]=(k 2 +k-,)[ES] 



S§1 = ki±k± = km ... (3) 

[ES] k. 

3 Sic, St (4) fcjST.fc'Sfc* ftMAT?****.*^^^**- 
%fc4 

5 Km= (E 0 -[ES]) [S]/[ES] (4) 

[0015] 

S3. *fc, Lineweaver-Burk^Dy hte±oTt>#«>* d 
10 [0016] 

3 7 «C, pH56. 0-7. 5©^#TT?M**©S®«fPtt&«l^*r*C:i:^ 
[0017] 

20 1. 5mMm^, «r^*©*>oK^lf>»KK»**fc^ 
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X&&* 

10 [0018] 

A^tltt^. *DNAH cDNA, y/ADNA, ^DNA&f, ^CDfi 

D ^^ 3 _ Ht§ ^g (?) ^«^a*©ISE^^tt^DNAT^oT i fe c !; 
[0 0 19] 

^i^TS^if^$nfeiiia?>JSft?) z. t&x&z> 0 

[0 0 2 0] 

25 DNAH it^m^^iT^Zt^X^^h. SiDNAO^^t 

yiJ-X7 *t$)<DP CRii^n h3-;K 1 9 9 7, 3§iK*t, p 9 5 - 1 0 

0) £^JB-r£-£fcT#3o 
[0 0 2 1 ] 
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(DNAiiW 

UTS, flFfclRjebfc^-cy^S H (DNA) v ;^fUt77-^ (DNA), 
l/hnh7>7^^> (DNA), AIM# (YAC, PAC. BAC, MA 
C#) fl***^©***** (»6#^&*V>RMfee#l*3) ^«^ifflifi©a 

JM:^^-> *1£lffiJ&'l4^^-. »*«HJfitt^^37-, 

15 [0 0 2 2 ] 

^7X5 FDNAtLTH WU** pRS 4 1 3, pRS 4 1 5, p 
RS416, YCp50, pAURl 1 2tfcttpAURl 2 3^£®YCpi 
^:M-»#->^ h;i/^^^~, pYES 3 2£fcteYEp 1 3ftHOYEpi 

h;P^^^-^ pRS 4 0 3, PRS 4 0 4, pRS 4 0 5, 
20 pRS 4 0 6, p AUR 1 0 1 *fcttp AUR 1 3 5&^©Y I pS^II-8 
SHhMi'^- *Jj§«Et3 5fc©:^7^ F (PBR 3 2 2, pBR 3 2 5, 
p U C 1 8, pUC19, pUC119, PTV118N, pTV119N, p 
Bluescript, pHSG298, p H S G 3 9 6 Xfct P T r c 9 9 A& 
fOColE^XSK, p ACYC 1 7 7XSpACYC 1 8 4&£©p 1 
25 A^y7X5h\' pMW118, pMW119, p MW 2 1 8 Xte P MW 2 1 9 
fc£©p S C 1 0 U^7X5'^)> ttf!fi*©^7X5 h* (W*fcf* PU 
B 1 1 (K pTP5f) ?i^mf§Ct^l!t^. 77-^DNAtLTH 
A7T-^(Charon4A, Charon21A, EMBL3, EMBL4, 
AgtlOO, gtll, zap), <pX174,M13mpl 8XftM 13m 
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[0 0 2 3 ] 

10 <fc t> f&m nil! fc* © * — ^ -OTM C*DNAt^>b $ tlT 

[0 0 2 4] 

*lfif^nt-^-, gall^o^- gallO^D^-, b- 
h^a^^W^I^nt-^- MFal^nt-^- PH05^Dt- 
PGK^n^- GAP^Ot-^- ADH^Ut-^- AOX 

25 ADNA^iItT5PCR«l:J;oTW5ut^f§ 0 ^* D7 
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5 [0025] 

A-fe^*>M3u ^5fefe#:JcfeViT*DNA*3SXU«fc , 5 ttS^-^f hffl 
10 ^i>75: < <hfc 1 fi-Hf*.S*'U £F£b<te, 2fiHI^6nTViS. MAH 2<® 

ffiCDDNAfcfflHfcDNABfllfcb, cn6©DNAW>h©IHIfc*DNA 
[0 0 2 6 ] 

15 tB|Sjam^^J: t 3m^^'fe^^-^:DNA^*Ai-a^^•^ ®^^^#:±C0yn 
^-^-{-^O^IppJ^^^tl^DNA^^AT^^^^^^^o 

scorns, mz. si^pt-^-^ it^iwiiafci^viTK^ynqE— 

[0 0 2 7 ] 

DNA4iAt5:t^t5. ffiM^X-fflDNA-fe^ > MS, 

tf;Hf>KJttjK8l»* 1 »€f © L D HO«jiiIfif I** 5 tili^ o t«f ©E 
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tzE&^ts) hmmhirz Zhtf-V^&o #?£U<teu m 

ttfet, tf;nf >Bfc&a£K£T5LDHK:J;S&BI£g3&*ieii3ns £ £j&*SB 
[0 0 2 8 ] 

*1 ODNAi8«Il:»r3Tlt DNAiillf ®^n€-^-t^ 
> h*, ^iM*t0ffi^iAffi©DNAt^>hCifflt5ii: i bTf 

^□t-^-^^nt-^-fe^VhtbTttSDNAi^li, MS&tt 
[0 0 2 9 ] 

u#v-A^^sa^j (sdmh^j) &mm-rzz m$i^-z>-£ 

Itlt flrfc:|gJ£b&V^ HSflffiJKteJtfiry-* ^fcgsfcttflt^fc 
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[0 0 3 0 ] 

(DNAilftiaSilSi) 

[0 0 3 1 ] 

10 ft^MteU Eshrichia coli, Bacillus subtilisfr ^©H, +J- y # n -T -fc: X • -fe 
v'l/i^ry # P^'f-fe^ •3}N> yS s (Saccharomyces pombe) , tf^T * A 
*MJX (Pichia pastoris) s f 9. s f 2 lfCD^fiM, COS 

mm, ^v(=.-x/\i±x*-$mnM (chom) fzE^mmmm, u-y^ 

iCte, -thy # -feX'-feUfS^X I FO 2 2 6 0$^|W!YPH$cT&£o 

[0 0 3 2 ] 

^ki&s,, d n Ammyotfm&fcw-^mm-ts nx^zm-s. 
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[0 0 3 3 ] 
15 [0 0 3 4] 

mm-$~z>z.t.tfT?%z> 0 Mtixit ^;H3— h-x, x^n — 

15 
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y>^~y, iftiy^^A, mwtry^-v^ wmry^-VK, u>m 

[0 0 3 5 ] 

2 4S#Kff 5o ^SHRa*. PHIJ2. 0-6. 0 & £ £#BP * U Vi„ 

[0 0 3 6 ] 

ffl$tlTV^RPMI I 6 4 0ii, DMEM§**fctt!:n5©**fcl>'>* 
M^^«^fc^^MV^ui^tl. 0 Jg#te, MS, 5%C0 2 # 

[0 0 3 7 ] 
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[0 0 3 8 ] 

[0 0 3 9 ] 
[0 0 4 0 ] 

(£ttm : L-*L«K3!K*#*3te : f'©DNAE5a©RW') 
2) Hfc3 F>*tt^T?:Jlf!yf (ANN AT G G) *#JWbfc. 
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3) mRNA<D^&femm j $>MQMvmM&-c%2>m.vmm\srz 

XhoL AflIII§R{4^#JPbfeo 

g| •© M *5 £ n H>cd^^M^«, ^ H>^L--fe — vt^-^^-X 
. (http://www.kazusa.or.jp/codon/) ^^^t^tl^-y-^^nT^irX • -fe 1/ If X (£> 
3 F>x — y^@2 £©m^&^T#5£T5 ,/ j^C*^ L T^ffl £ 

10 tlTl^a F>£4#/£bfc (Ti^lfc3F»„ 
[0 0 4 1 ] 

0 1 (c^rn F>n.— t-isiz&tfz&mn vxDmm<om. _tte2) ~5) 

&DNASB?iJ (9 9 9 bp) (StT, LDHKCBMf i^t.) <S:@B?U#-if 3 
15 t^-To IB^Jt-^ 3 t^t D N Ai2?iJ t ^© 3 F >(D±^#J^ J; ^ 

jhn FX^T^ffi'ii^^^DNAgH^I ( 1 0 5 2 b p) (KT, LDHKCBE 

[0 0 4 2] 

<fc£*^n^-#p#r£fT 2 H^t„ EI2^^0J^/O^^-5^, DN 

A@B^I©«^^fc^fcoT^ic©fi^^^T^^«h^^^ofco 
25 [0 0 4 3] 

(^JSM2 :LDHKCB|25iJ©^) 

^-tfe, €>J&5H£^©fm?£> ffitiMl^v-U-X? iHOPCRHiyoh 
n-;K 1 9 9 7, fitt, p 9 5 - 1 0 0) £J3V>fco MS «:> l 



18 



WO 03/076630 



PCT/JP03/02833 



0 Ome rgg0t'J^^l/tf H^7-f7-^3' 5fe«fC 1 0-1 2me r 

•7-f7-^^TP CR£fr5 Z. ^Z&'DXm^ t-^O h<D-?&Z>o Z(DU 
f^^I^lDlU, iUtt^iDNA^t^o PCR*ii|'§=!§m^te, G 

e n e Amp PCR system9700 (PE, Applied Bios 

y s t ems) &$z.ffl \sfc. 0 

£-b, KOD-plus-DNA polymerase (%LW®i) #STt, 
get), 2#, 6 8t2^ 5 4 < C25K 7 2 *C 3 0 #©Rjfc*#*t?D N A#S 

&TT\ 9 6^2^ 9 6"C"C3 0^ 5 5^3 0^ 72tt90^1 

o&. K^^5A777, dNTPmixfetU DNA polymer 
a s e \zmM(D%(D^^.mi^fc.o 

oat^^fJt^^iJUfec i3t^t#a^7^v- (BA, BOh BB> B02, BC, 
B03, BD, B04, BE, B05, BF, B06, BG, B07, BH, B08, BL B09, BK BIO, BK, 
B1K BL, Bl2, BM, B13, BN, B14<£>£2 8 m<D7?^ T-CDD N Aia^iJ«:@H^J# 
f 5~3 2tfn^t. ^UfcLDHKCBie^l^^T, ttSS&l&flk 

bl&«* ec or i \zTmmmmmwis. mmizv c or i \zxmmmmvtc 

pCR2. 1 TOPO Vector (Invitirogen) kl^^Klcfc: D 
^bfco £<2^^-£p BTOPO-LDHKCB^^^-t»L/fc, 
[0 0 4 4] 

^^-^mmVTco Z\<D^t7 pBTRP-PDC 1-LDHKCB <h Ifc b , Z<Dy°?7,^ 

1 . pBTrp-PDCl-LDHKCB^^CDfe^ODPDClP|ffjt©#il 
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PDClPSrJtteU U-7*n7-ftX • -fel/bf>'XYPHtfc (Stratageneft) ©^VAD 
[0 0 4 5 ] 

&£Fast DNA Kit (Bio 101ft) fftHtt. ilO^D V\ 

IIIL DNAiStmMtl-U ltro spec 3000 (Ame r s 
ham Pharmacia Biotech ft) CTWJlbfc. 
[0 0 4 6 ] 

PCRKJfcfcte, mmm^tVX, iH«WrH-©iE«tt3&«WV^Sn«PyrobestDNA 
Polymerase (SffiJS) ±B?tSKTi»UfcU- y * n * ir 

HfJ/XYPH#©y/ ADNA 5 0 n s/^r>^)V. ^-fY-DNAS 0 p 
mo 1 / t>^JK RtfP y r o b e s t DNAp o 1 yme r a s e 0. 2 

h/v>zf)v&&mx5 o & \ (Dfcjfc%*izmmvfc a pcr 

mm^m Gene Am p PCR system 9700 (PE Appl 1 
e d B i o s y s t emft) fCck^TDN AifHB&fr ^fco P C Riitfl SI*© 
R**#tt, 9 6^2^ 961Ct30t, 5 5tT3 0», 72tT90 

)4«l:«lbfc^7'f^-DNAtt, ^DNA (1)-7j-f^;ny-t) 
[0 0 4 7 ] 

•PDC1P-LDH-U (3 lme r , Tml5 8. 3*C) **fcWIRBI*B 
amHHM hfctfjbn 

: AT A TAT GGA TCC GCG TTT ATT TAC CTA TCT 

c mmmn 3 3 ) 

•PDC1P-LDH-D (3 lme r , Tm{it5 4. 4*0 5|5*te:«IR#*E 
coRIt'f h&flUP 

: AT A TAT G A A TTC TTT GAT TGA TTT GAC TGT 
G (SH^IJ#^3 4) 
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[0 0 4 8] 

^^oT-ftx • ^u\£zs^&*<D¥)v\f>wtm.mMwmimfc? (pdc 

[0 0 4 9] 

r p-PDC 1 -LDHKCB££ft-tffco ^T^*^^ ^-^^jCD^^ffl^fB 

(PDC1P) 971bpt, PDC1 mfc^TtfLM^mft (PDC 
ID) 518bplt ±.m<D£5\Z, ty^n^tZ-tl/H^XYPHft© 
i,DNA$iStUtffflbfcP CRifiliiS^cfcoTmil^ffofcio P CR 
15 igi|>I©^JilSte±fB©®^&£^ PDC l*e^T«*H*WK*©*i«K:tt» ^ 

•PDC1D-LDH-U (3 4me r> Tmt5 5. 3C) *tt£fMI»* 
Xh o I 1M h £tti)n 

: ATA TAT CTC GAG GCC AGC T A A CTT CTT GGT 
20 CGA C (IB^J#-^3 5) 

* PDC 1D-LDH-D (3 lme r. Tm<ii5 4. 4C) *^{C0J^^A 

pal U*^ h£#fln 

: ATA TAT G A A TTC TTT GAT TGA TTT GAC TGT 
G rat^3 6) 
25 [ 0 0 5 0 ] 

±!B&j&fcTifc#bfcPDc i pRtf pdc i D&mfcJ-mmmfr&^n^n, 

y-;VMMS(Cj;tpTiiS^Ufem, PDC 1 Pii*I»rM'^SllK#*B am 
Hl/EcoRI RDtPDC lDit^KM-^^JPS^^Xh o I/Apal iCTfjfJ 
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7)VUU olecular Cloning A Laboratory Manu 
al second edition (Maniatis et a 1 . , Cold 
Spring Harbor Laboratory press. 1989) \Z 

[0 0 5 1 ] 

mzmCTftifr* Tfefrl?, »iiBamHI/EcoRI (Mj£*t) R 
tKBKU >B.{kWmA lkaline Phosphatase (BAP, tfiB 
%fc) .^ILfcpB 1 ue s c r i p t I I SK + ^^- (HC^fift) tl, Ji 
WEPCR^{CTif^L0J|5S#*^a^igLfePDC 1 P»fit^T4 DNA Li 
g a s e^l^oTM^tfe (H5±^)o T4 DNA LigaseSJfr 
SCte.L igaFast Rapid DNA Ligation Syst emC/ 
D^^J%t) £ffl<^ gitt#«o^nh3-;nc^ofc. 

[0 0 5 2 ] 

^fcL i ga t i on£fc£ffofc*«£fflV>-C\ 3 > tTx > h«Hlfi^©7&K 

>1 0 Ou/ml mULB^W-M:S^T-»**tfc. ^tlfcn 
D--(CO#, -T >+t- hijt®^7-f7-DNA§fflVifc3D--PCRSt 

cm 5 

[0 0 5 3] 

fcpBTOPO-LDHKCB^^^-^»iE c o R I il&^^f i 
f|T4 DNA p o 1 yme r a s eiSt^utti&n^LDHKCBl 
firPWfrft, RC<fHR**E coRim *i«fi*T4 DNA p o 1 
yme r as ell^ofcpBPDC 1 P^^^C Jtfc 
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U-^D-Z>^fr^pBPDC lP-LDHKCB^^-^itfc(@ 
[0 0 5 4] 

-jj, ie^ti^ii, ha^gi* (80 fciotiisnfcpYLD i 

^^-^MIlEc oR I/Aa t I I^fttf*M4M«*T4 DNA 
po 1 yme r a s eimuttienSLDHlif (tf^^f F/^f'J 
^•□>JlfAft*) Wrft** BC<«RMEcoRUfil, 5fc*«E0»*T 
4 DNA polymeras eM^ffofcpBPDC 1 P^*-*fc, ± 
^<h|i^©^f1^^^n-->^£fT^ pBPDC 1P-LDHM^- 
^tbfe (0 6). fcS, ±B© P Y L D 1 ^ ^ ^ - tt^iSfciAS n (* 
ft: TE. coll pYLD 1 j), »M*i*A£Htt««'&W3fcffi#W£* 
Hff€-fe>*- (T305-8566 B *BX«ft? < tfflf * 1 T I 1 #» 1 **» 6 ) 

^f^FERM B P- 7 4 2 3 h*#SHC*^#H»*K 
StlTVi* (MWteB :¥J« 1 1 (1999) ^10^260 ), 
[0 0 5 5] 

fc«RS*fti**l/fc*flPDC 1 D»fM-Sr»M$it-Xp BPDC 1P-LD 
H^*-£fe»bfc (07±t). ittpBPDClP-LDHI 

c oRViilfct)©!- pRS 4 0 4^^- (Stratagene 
ft) ^Aatll/Ssp I#L3* T4 DNApolymeras eilUT 
H5n&T r p^-^-^fH-^^M^-frT. pBTrp-PDCl -LDH^ 

[0 0 5 6 ] 

H8lC«-rJ:5te, pBPDClP-LDHKCB^^Apal 

sec oRiKTfflmmmmmh, pbttp-pdci-ldh^^ 
mmwmAv a i *j;i*s t u i taiifcT r pT-^-miffrt 

pBTrp-PDC l-LDHKCB^^-^iilfc. 
[0 0 5 7 ] 
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III^MMPBT r p-PDC 
*fctMM*MWKfrofc. *IEW*«fMtl/tAB I PRISM 310 
Genetic Analyzer (PE Appl ied Blosystem 

fcGDSrJBV^ ^tlSGFX DNA Pur i f icat ion ki t (Am e 
rshan Pharmacia Blotec ht) KIT* 7 A»84Lfc«> ft 
ftftfetfU i t r o spec 3 0 0 0 (Amershan Pharmaci 
a Blotec hth) CTDNA**4SI£bfc'b©*ffi^fc. 
[0 0 5 8 ] 

W®:^<DMfc?mAfe\Z* I t o&©3M£ dto. H., Y. Fukuda, K.Murataand 
A. Kimura, Transformation of intact yeast cells treated with alkali cations 
J. Bacteriol. Vol.153, P 163-168) fcttofc. T&*>13, 

02260^ (itm&AmBmmmz&mznT^zmw) ©bu^h77>^ 

&fl**«bfc»&* 1 0m 1 YPDi§lCT3 0 "CT?^»«!*ffl*Tr«**fT 
K iI^ir)!TE;l777lCi:§»?:ffofc. 0. 5ml T E A v 

77 t0. 5ml 0. 2M©IHfcU^A&;bn*.* 3 0lCCT1^1©Ii:5 

jg*^ff o^mt, hijsm 3 (D^m&m ^xwmvrcm&fcmxm^? & - P b 

Trp-PDCl-LDHKCB^^-^> IMiAp a I &&Z$S a c I 
[0 0 5 9] 

«S1«^3 0*CT3 OftMt^&mW:, 1 5 0 /i 1 ©7 OX^'JXfl/ 
>^1J3-JV4 0 0 0 SUnA, <fc<Jg#bfc. S&fc, 3 0*0 KIT 

Lfc^ 2 0 0 m 1 ©7KK:»»Ufc*>©*bUyh7T>aW««iK:»*bfe. 
[0 0 6 0] 

&*t?#fcatfc**fc:^V>T, IfefiAOtlSPCRilfllioTjlibfc. P 



24 



WO 03/076630 



PCT/JP03/02833 



CRfc«HtlTfflV>«»*0^/ADNAtt, -»^3nz-S2m 1 YP 
DiWT— ffi.ML5mm&?T^fc'&, MWt, 5 OmM T r i s-HC 1 5 0 
0 u 1 *i^7Xk-X (425~600jum, Acid washed, SI 
GMA) 4X:x 1 5#W#;i'xy*X£fr'5 21 ttiOSStfe. 

y;ADNA5tflSfifiil/t, 5 0 M 1 ©S/Sm-TP CR^fTofco DNA 
ifiHHMStbTfci* EX Taq DNA Polymerase 
Vi, PCRJiiSlGene Amp PCR system 9 7 0 0 (PE A 
ppl ied Biosystems) *mmVtc.o P C Riiffig«©EJ&&# 
9 6t2^©^ 9 6tT?3 0^ 5 5tt3 0^ 7 2tJT9 0#ft 1* 
-f*;i/£:U :n*3 0+r^^;VffV^ «4ttlfco ffiiUfc^-fT- 

LDH-KCB-U : TGG TTG AT G TTA TGG A A G AT (2 

0 m e r ) (SB^J## 3 7 ) 

LDH — KCB — DtGAC A A G GTA CAT AAA ACC CAG(2 

lme r) (IH^J#^ 3 8) 
PDC1P-U3 : GTA ATA AAC ACA CCC CGC G (19m 

e r) (SB#I#^3 9) 
[0 0 6 1 ] 

^Tfe^iifUifufec ^m-mm^^x\t. ^^mnmmwtvx, kcb- 

2 7ft, KCB-210ft, 43«ktfKCB-2 1 l«c0 3l©S#S*#t"SZ: 

#:±©1#3t^ig 9 IC^-To 
[0 0 6 2 ] 

^ibfc3S©iSKHWC^^tflllii§fT^fe. ttfi^*«hbT, ^3 
-7v^^2 %ODYPD^#:igift-tr-^i§*^ffV^ CinSil**^^ ^ 
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5 %OYPDIMitIMS* s 1 % (0. 5 g/ 5 0ml) 
[0 0 6 3 ] 

y )]y u - ^ mm 1 5 % t 3 b i & if & mmm * © l - £ t>*^ # 

V^T&s 0~5 BU(DL-$imAt^^ ^ —)VAt(Dm^m 1 itm.2 t^t, 
10 [^1] 





411(1) 






IF02260 


0 


7.34 


KCB-27 


4. 92 


5.01 


KCB-210 


4.78 


5.14 


KCB-211 


4.57 


5. 26 



[1*12] 









0 


1 


3 


5 






15 


1.84 


0 


0 


IF02260 


&m 


0 


0 


0 


0 






0 


6. 69 


7.21 


7.38 






15 


2.2 


0 


0 


KCB-27 


&® 


0 


3. 01 


4.73 


4. 92 






0 


4. 69 


5.11 


5. 06 



L D H K C B«fe?AS#A$ tlfcillsift (KCB-27^ KCB-2 1 
0^ N KCB-2 1 180 *n*ilLDHKCBJtfi?*si3K-b^ 
A^tb•tV^5&V^CDfc*^>^Pt)^>*r^ Jg**ftlL&fctK 4. 5~5. 0%(4 5. 
0-5 0. Og) <DL-%M&m&m.&bti<tco — x^y-;v4Iili5% 
20 fcfctK &#«fct>* 2. 5 Kg&fcft^b-CVMfco 
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- ^ - ©fifiJPT £S A V ft Z t \z «fc S *> © <h# X 6 n^> . 

[0 0 6 4] 

(SAX'J^I, Km«) <Dmi£ 

nfcL-?LillB7K*#*K:t!;Hf>il. R^NADH, F B P SrMO bTHHR 
fcfcfrV^ NADH0*^S^^ (Ubest-55, S*^^) ABS : 340nmfc 

fit) ^^fe^c 

[0 0 6 5] 

»«Snfc!>->a«**L-fLlfeJ»**»*0. 05/ig (SIGMAtl) 
^pH7. 0Ciilfc5 0mMMOPSl«^ (t7*^f), 0. 1 5 mM N 
ADH (S I GMAttUK ImM FBP (S I GMA) £jjn*-fc^£> 3 7^ 

ftswuibfco. o i ~ i o omM©tf;vH>m m%ffiM) 
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?U^<mm^ frftft&Wr (Ubset-55s B*#ft) i;:-teybb> ABS:340nm \z 
[ifc5] 

g LDHSttttdl/iBB protein)= * o.os^g x iooo*/i 1000 

ft&N #3MSJ±n 1. MinowaT., IwataS., Sakai H. , and Ohta T. Sequence and 
characteristics of the Bifidobacterium longum gene encoding L-lactate 
dehydrogenase and primary struture of the enzyme; a new feature of . the 
allosteric site. Gene, 1989, Vol. 85, 161-168 XV. 2. SIGMA. LACTATE 
10 DEHYDROGENASE ( LDH/LD ) tt H (O 9t \) Wl V> IB BM » fc I B«8 © 15 & fc *P C t fr o fe . 
[ 0 0 6 6 ] 

«&hfcLDHffitt»*J:^ iit[V]=LDHi*itt (U/mg)s «N 

t[S]=br;vif>K?Rjft (mM) T?^bfc^;i/tr>Ktaffiffl«6*^^^fc» 
=> y%m 1 2 t^to 

15 *6fc, «ttfci/[v], **fci/[s]ks ^^©m^^e>^m^ti^, 

Lineweaver-Burk royHftllfc. *»j||t^t(0*rO!' h*H13C 

Lineweaver-Burk^ny h fcfctt £ 1 /[V]« 1 /Vmaxs 1/[S] 
iko«jSl#-l/Kmkft*i:l:*a«tts»^K>iWM«att(K 

20 mm) ^iffibfe 
[ 0 0 6 7 ] 

# Lineweaver-Burk fxi y ht<k^ * fttWltl*© L -JLWB****®» 
[0 0.6 8] 

££T-s MiSltr^W bV^^U^A • P>#A (Bifidobacterium longum) 
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gkm±, — X 1 5 %^^tf YPDJ&tfe^-ecD 3 0°C S 3B^^ofe)o 

^M?LmffiS*©ffim^-^S^^^fe«)©^^^- (pBTrp-PDC 
1P-LDH ; 7. 1 lkb) RXf*<Dmm^m*m 1 4 1 5 C^to ft 

[ 0 0 6 9 ] 

ILtlfi^LD HiAlSO^) 2{g-^feofeo 



[*3] 













4. 92% 


5.01% 


Bif i dobaoter i urn 1 ongum& *LDHgAI?9 


2. 46% 


6. 11% 



[0070] 

(mum 7 : #*ft3fe©b:;i/K K;vK>«**t««ilfe U* 

:ny*5£«u Kmfg) ©«95t 

IF N AD EL ^7^>£»SnbT»3ltSJi&%fTl>N NADH©MW^M 
(Ubest-55, B##ft) ABS : 340nm fcT«fl^bs tr 
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^trv^lgfnffl^^^^A^^m^tl^ Lineweaver-Burk 7° P y h^#Sts 

5 [0071] 

i^$tlfeiSfi*^Vt>M»iO. 0 5/zg (S I GMAttSD 
pH7. 0{3iMbfc3 4mM-f ^^1/-HC (ftlft^X 0. 1 

5mM NADH (SI GMAftlK 0. 2 mM Tiamine Pyrophosphate (SIGMA) 

io iSllifeo. o l ~ l o o mMootr^t?^ (ffiytmM) £flnx^ 

-r«4><^gfP^s ^ft^st (Ubset-55 N B:fc##) fc-k^ M^ ABS : 340nm IZ 
PDCtStt&s J^T©5£ (f&6) ^.fcD^^feo 

l5 POCSttKU/mg protein)= 5^553 * -0^^*10^* 1000 

^j3 s Pronk, J. T., Steensma, H. Y. and Dijken, J. P. Pyruvate, 

Metabolism in Sccharomyces serevisiae. YEAST, 1996, Vol.12, 1607-1633 £ 

[ 0 0 7 2 ] 

20 f#£frlfcPD CtStt£fc «£||||fc:[V]=PD CI***Ste (U/mgX tttttl 

fc[S]=K;nf>K»fi (mM) ■c^bfcb:;vbr>efia«ifflsa*'f^bfco 

:7 £|U 1 6 fc^-f 0 

££>£s ill:l/[V]> ««Hd l/[S]iis ^<ii®S»fr*>lf tB£*t3 
Lineweaver-Burk 70^ hSffJfibfc. iti&®^77§01 7 t^to 
25 Lineweaver-Burk 7°D y h fcjsit^ 1 /[V 1 /Vmax. l/[S]$ft 

mfg) ^IIHIL 
[ 0 0 7 3] 
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Lineweaver-Burk^ny b#>e>, MM tf )V\i >m®L®.mWm<Dlti\±)V\± 
>|Kml(i 0. 3 4 6mMT*ofc. 

mmm e -%mn*mwmon\z)v\i >&Kmm o . 1 m 

[0 0 7 4] 

#Bjsffl#^;:3iffl£nfc#fmwM ^s- 

mm<D-^h-?&o #§12001-286637, #1(2002-128323, #H2001-287159, 

#1^2002-128286, #112002-65880, #M2002-65879©#^tBIMaJ^#«> #91 

[0 0 7 5] 

[0 0 7 6 ] 

@B^J#"^5~3 9 : -^^^-7- 
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1. ^Rfijft^ftoT, 

5. M3B^5fe*W^£:3-F?-SDNAfB?!J£LT, fiB?Jtf4^tDNA 
8. ififB^^^ >/^®?:3-Ft?iDNA(l li3Elfe'fe#-t© t°;Hf >^fl£^ 

25 #:» 

12. fufByn^-^-te, K;vif Ute^o^o^-^-T?* 
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13. MIB^n^-^ — tVX, B3^J##2fBf&0:£'MB^&fc&DNA&£ 
1 4. fSWefeoT, 

ft * l it -IS ^ © 7° d — ^ - & £ v >fct ^ ££ 7 n * - ^ - £ S m £ ft Mi & ^ n ^ 
15. MB*** ^'>S*©9LlfelK**0*fcS^tt^o*:^:n^ 
1 6. Mfei^T'feoT, 
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Bovine LDH 1 ATG6CAACTCTCAAGGATCAGCTGATTCAGAATCTTCTTAAGGAAGAACATGTCCCCCAG 60 

modified LDH KCB 1 T. . . T. G. . A AT A. . . T. GT. G. . A T. . A. . A 60 

***** ****** ***** ******* ******* *********** ** ** 

Bovine LDH 61 AATMGATTACMnGTTGGGGTTGGTGCTGTTGGCATGGCCTGTGCCATCAGTATCTTA 120 

modified LDH KCB 61 A T T T T T. TTC T . . G 1 20 

******** ************** ***** ***** ** *** ** 



Bovine LDH 121 ATGAAGGACTTGGCAGATGAAGTTGCTCTTGTTGATGTCATGGAAGATAAACTGAAGGGA 180 

modified LDH KGB 121 A..T T T.G T T "H A H T 180 

***** ** ***** ************ * ******** ************ **** ** 

Bovine LDH 181 GAGATGATGGATCTCCAACATGGCA6CCTTTTCCTTAGAACACCAAAAATTGTCTCTGGC 240 

modified LDH KCB 181. .A. T.G TTCTT. G. . TT. G T T T 240 

** ********* * * ** ***** * ** * ***** * **** ****** ***** 

Bovine LDH 241 AAAGACTATAATGTGACAGCAAACTCCAGGCT6GTTATTATCACAGCTGGGGCACGTCAG 300 

modified LDH KCB 241 T T. . T. . T. . T. . T. . AT. . T. . T.^t.JK -k ..h 300 

***** ******** ********** ********** ** ***** ***** 

Bovine LDH 301 CAAGAG6GAGAGAGCCGTCTGAATTTGGTCCAGCGTAACGTGAACATCTTTAAATTCATC 360 

modified LDH KCB 301 A. . T. . ATCTA. AT T. . AA. A. . T. .T. .T. . T T..T 360 

***** ** ** * ********** ** ********* ******** ** 

Bovine LDH 361 ATTCCTAATATTGTAAAATACAGCCCAAATTGCAA6TTGCTTGTTGTTTCCAATCCAGTC 420 

modified LDH KCB 361 A T TTCT T..A...T.G T T 420 

***** ******** ***** ******** ****** ******** **** **** 

Bovine LDH 421 GATATTTTGACCTATGTGGCTTGGAAGATAAGTGGCTTTCCCAAAAACCGT6TTATTGGA 480 

modified LDH KCB 421 T T A. . TTC. . . T A TA. A. T 480 

*********** ***** * ****** * ** *** ***** ***** * * * * * **** 

Bovine LDH 481 AGTGGTTGCAATCTGGATTCAGCTCGCTTCCGTTATCTCATGGGGGAGAGGCTGGGAGTT 540 

modified LDH KCB 481 TC T...T T. .. A. A. -TA. A. . . T. G T..A..AT ..T 540 

****** *** ******* ****** ***** ***** ** ** **** *** 

Bovine LDH 541 CACCCATTAAGCT6CCAT6GGT6GATCCTTGG6GAGCATGGTGACTCTAGTGTGCCTGTA 600 

modified LDH KCB 541 ..T GTCT..T T TT.G..T..A.. T. . . TC. . .T. . A. . T 600 

** ***** ** ***** ***** ***** ******** *** ******* 

Bovine LDH 601 T6GAGTGGAGTGAATGTT6CTGGTGTCTCCCTGAAGAATTTACACCCTGAATTAGGCACT 660 

modified LDH KCB 601 ...TC...T..T T..TT....A G..T..A G..T 660 

*** *** ** ************** ** **** ***** ** ** ***** ** *** 

Bovine LDH 661 GAT6CAGATAAGGAACAGTGGAAAGCGGTTCACAAACAAGTGGTTGACAGTGCTTATGAG 720 

modified LDH KCB 661 T A.. ...A. T.....T T TTC A 720 

***** ***** ***** ******** ***** ******** ***** ********* 

Bovine LDH 721 GTGATCAAACT6AAAG6CTACACATCCTGG6CCATTGGACTGTCAGTGGCC6ATTTGGCA 780 

modified LDH KCB 721 ..T..T...T T..T..T..T T TT T. . T..T. ...... -T 780 

** ** *** ******* ****** ***** ***** **** ** ** ******** 

Bovine LDH 781 GAAAGTATAATGAAGAATCTTA6GCGGGTGCATCCGATTTCCACCATGATTAAGGGTCTC 840 

modified LDH KCB 781...TC...T A...T.G..AA.A..T A T..T A.. .T.G 840 

*** *** ***** ****** * ** ***** ***** ** ******** *** * 

Bovine LDH 841 TATGGAATAAAAGAGGATGTCTTCCTTAGTGTTCCTTGCATCTTGGGACAGAATGGAATC 900 

modified LDH KCB 841 T..T A. . - . . T. .TT. GTC A..T..T T..A...-.T..T 900 

***** ** ***** ***** ** * ****** ** ** ***** ** ***** ** 

Bovine LDH 901 TCAGACGTTGTGAAAGTGACTCTGACTCATGAAGAAGAGGCCTGTTTGAAGAAGAGTGCA 960 

modified LDH KCB 901 . . T. . T T T. . T A. . T A. . ATC. . . T 960 

** ** ***** ***** *** **************** ** ******** ** *** 

Bovine LDH 961 GATACACTTTGGG6GATCCAGAAAGAACTGCA6TTTTAA 999 
ified LDH KCB 961 TT.G T..T..A T....A. 999 
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SEQUENCE LISTING 
<110> Toyota Jidosha Kabushiki Kaisha 

5 

<120> Method of Control ing Ethanbl production 

<130> PCTJP20007 (TSN2002-299-WO-00) 

10 <140> 
<141> 

<150> JP2002-65880 
<151> 2002-03-11 

15 

<160> 39 

<170> Patentln Ver. 2. 1 
20 <210> 1 
<211> 332 
<212> PRT 

25 

<213> Bovine 
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<400> 1 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 

15 10 15 

His Val Pro Gin Asn Lys lie Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 

Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 

Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 

Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 

Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 

Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 

Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 

Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 
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Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val lie Gly 
145 150 155 160 

Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 

Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 

His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 

Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 

Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 

Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 

Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 

He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 

Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
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290 



295 



300 



Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 



Asp Thr Leu Trp Gly He Gin Lys Glu Leu Glu Phe 
325 330 



10 <210> 2 
<211> 971 
<212> DNA 

<213> Saccharomyces cerevisiae 

15 <400> 2 

aagggtagcc tccccataac ataaactcaa 
aacaagctca tgcaaagagg tggtacccgc 
aagtaatatc tcatacatgt ttcatgaggg 
ccgctgatgt gatgtgcaag ataaacaagc 

20 taaacacacc ccgcgtttat ttacctatct 
tatttcttga gataagcaca ctgcacccat 
tggtggttcc ggcttccttc ccgattccgc 
gcatttgcaa aatgcataac ctatgcattt 
gtgtgatgaa gctcgtggaa aaaatgaata 

25 ttacggtatt ttactatgga ataattaatc 
atatttttcc gaccctttga gtacttttct 
tttttctgtt agacggtgtc ttgatctact 
actatttttt ttttagctca tttgaatcag 
ctagctgtcc tcgttgaaca taggaaaaaa 



taaaatatat agtcttcaac ttgaaaaagg 60 
acgccgaaat gcatgcaagt aacctattca 120 
taacaacatg cgactgggtg agcatatgct 180 
aagacggaaa ctaacttctt cttcatgtaa 240 
ttaaacttca acaccttata tcataactaa 300 
accttcctta aaagcgtagc ttccagtttt 360 
ccgctaaacg catatttttg ttgcctggtg 420 
aaaagattat gtatgctctt ctgacttttc 480 
atttatgaat ttgagaacaa ttctgtgttg 540 
aattgaggat tttatgcaaa tatcgtttga 600 
tcataattgc ataatattgt ccgctgcccg 660 
tgctatcgtt caacaccacc ttattttcta 720 
cttatggtga tggcacattt ttgcataaac 780 
aaatatatta acaaggctct ttcactctcc 840 
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ttgcaatcag atttgggttt gttcccttta 
aattattatt ttctactcat aaccacacgc 
ccccaattct c 
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ttttcatatt tcttgtcata ttcctttctc 900 
aaaataacac agtcaaatca atcaaagatc 960 

971 



<210> 3 
<211> 999 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mod if ied DNA 
coding lactate dehydrogenase 

<400> 3 

atggctactt tgaaagatca attgattcaa aatttgttga aagaagaaca tgttccacaa 60 
aataaaatta ctattgttgg tgttggtgct gttggtatgg cttgtgctat ttctattttg 120 
atgaaagatt tggctgatga agttgctttg gttgatgtta tggaagataa attgaaaggt 180 
gaaatgatgg atttgcaaca tggttctttg tttttgagaa ctccaaaaat tgtttctggt 240 
aaagattata atgttactgc taattctaga ttggttatta ttactgctgg tgctagacaa 300 
caagaaggtg aatctagatt gaatttggtt caaagaaatg ttaatatttt taaatttatt 360 
attccaaata ttgttaaata ttctccaaat tgtaaattgt tggttgtttc taatccagtt 420 
gatattttga cttatgttgc ttggaaaatt tctggttttc caaaaaatag agttattggt 480 
tctggttgta atttggattc tgctagattt agatatttga tgggtgaaag attgggtgtt 540 
catccattgt cttgtcatgg ttggattttg ggtgaacatg gtgattcttc tgttccagtt 600 
tggtctggtg ttaatgttgc tggtgtttct ttgaaaaatt tgcatccaga attgggtact 660 
gatgctgata aagaacaatg gaaagctgtt cataaacaag ttgttgattc tgcttatgaa 720 
gttattaaat tgaaaggtta tacttcttgg gctattggtt tgtctgttgc tgatttggct 780 
gaatctatta tgaaaaattt gagaagagtt catccaattt ctactatgat taaaggtttg 840 
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tatggtatta aagaagatgt ttttttgtct gttccatgta ttttgggtca aaatggtatt 900 
tctgatgttg ttaaagttac tttgactcat gaagaagaag cttgtttgaa aaaatctgct 960 
gatactttgt ggggtattca aaaagaattg caattttaa 999 

5 

<210> 4 
<211> 1052 
<212> DNA 

<213> Artificial Sequence 

10 

<220> 

<223> Description of Artificial Sequence :Mod if ied DNA 
coding lactate dehydrogenase 

15 <400> 4 

acagaattca caatggctac tttgaaagat caattgattc aaaatttgtt gaaagaagaa 60 
catgttccac aaaataaaat tactattgtt ggtgttggtg ctgttggtat ggcttgtgct 120 
atttctattt tgatgaaaga tttggctgat gaagttgctt tggttgatgt tatggaagat 180 
aaattgaaag gtgaaatgat ggatttgcaa catggttctt tgtttttgag aactccaaaa 240 

20 attgtttctg gtaaagatta taatgttact gctaattcta gattggttat tattactgct 300 
ggtgctagac aacaagaagg tgaatctaga ttgaatttgg ttcaaagaaa tgttaatatt 360 
tttaaattta ttattccaaa tattgttaaa tattctccaa attgtaaatt gttggttgtt 420 
tctaatccag ttgatatttt gacttatgtt gcttggaaaa tttctggttt tccaaaaaat 480 
agagttattg gttctggttg taatttggat tctgctagat ttagatattt gatgggtgaa 540 

25 agattgggtg ttcatccatt gtcttgtcat ggttggattt tgggtgaaca tggtgattct 600 
tctgttccag tttggtctgg tgttaatgtt gctggtgttt ctttgaaaaa tttgcatcca 660 
gaattgggta ctgatgctga taaagaacaa tggaaagctg ttcataaaca agttgttgat 720 
tctgcttatg aagttattaa attgaaaggt tatacttctt gggctattgg tttgtctgtt 780 
gctgatttgg ctgaatctat tatgaaaaat ttgagaagag ttcatccaat ttctactatg 840 
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attaaaggtt tgtatggtat taaagaagat gtttttttgt ctgttccatg tattttgggt 900 

caaaatggta tttctgatgt tgttaaagtt actttgactc atgaagaaga agcttgtttg 960 

aaaaaatctg ctgatacttt gtggggtatt caaaaagaat tgcaatttta ataactcgag 1020 
cttggttgaa cacgttgcca aggcttaagt ga 1052 



<210> 5 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 5 

acagaattca caatggctac tttgaaagat caattgattc aaaatttgtt gaaagaagaa 60 
catgttccac aaaataaaat tactattgtt ggtgttggtg 10 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 . 

acagaattca caatggctac 
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<210> 7 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 7 

atgataacaa ccacaaccac gacaaccata ccgaacacga taaagataaa actactttct 60 
aaaccgacta cttcaacgaa accaactaca ataccttcta 10 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

atgataacaa ccacaaccac 2( 

<210> 9 
<211> 100 
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<212> DNA 

<213> Artificial Sequence 
<220> 

5 <223> Description of Artificial Sequencerprimer 
<400> 9 

tggttgatgt tatggaagat aaattgaaag gtgaaatgat ggatttgcaa catggttctt 60 
tgtttttgag aactccaaaa attgtttctg gtaaagatta 10 

10 

<210> 10 
<211> 20 
<212> DNA 
15 <213> Artificial Seauence 

<220> 

<223> Description of Artificial Sequence: primer 
20 <400> 10 

tggttgatgt tatggaagat 2( 



<210> 11 
25 <211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 
<400> 11 

taacaaagac catttctaat attacaatga cgattaagat ctaaccaata ataatgacga 60 
5 ccacgatctg ttgttcttcc acttagatct aacttaaacc 10 

<210> 12 
<211> 21 
10 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : primer 

15 

<400> 12 

taacaaagac catttctaat a 2] 



20 <210> 13 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
25 <220> 

<223> Description of Artificial Sequence:primer 
<400> 13 

tgaatctaga ttgaatttgg ttcaaagaaa tgttaatatt tttaaattta ttattccaaa 60 
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tattgttaaa tattctccaa attgtaaatt gttggttgtt 



<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 14 

tgaatctaga ttgaatttgg t 21 

<210> 15 
<211> 100 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

taacatttaa caaccaacaa agattaggtc aactataaaa ctgaatacaa cgaacctttt 60 
aaagaccaaa aggtttttta tctcaataac caagaccaac 10 

<210> 16 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence:primer 
<400> 16 

taacatttaa caaccaacaa a 21 

<210> 17 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 17 

agagttattg gttctggttg taatttggat tctgctagat ttagatattt gatgggtgaa 60 
agattgggtg ttcatccatt gtcttgtcat ggttggattt 10 

<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Seauence: primer 

<400> 18 
5 agagttattg gttctggttg t 



<210> 19 
<211> 100 
10 <212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Sequence: primer 

15 

<400> 19 

cagaacagta ccaacctaaa acccacttgt accactaaga agacaaggtc aaaccagacc 60 
acaattacaa cgaccacaaa gaaacttttt aaacgtaggt 10 

20 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Seauence 

25 

<220> 

<223> Description of Artificial Seauence:primer 
<400> 20 
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o i 

cagaacagta ccaacctaaa a 61 



<210> 21 
5 <211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

10 <223> Description of Artificial Sequencerprimer 
<400> 21 

ctttgaaaaa tttgcatcca gaattgggta ctgatgctga taaagaacaa tggaaagctg 60 
ttcataaaca agttgttgat tctgcttatg aagttattaa 100 

15 

<210> 22 
<211> 21 
<212> DNA 
20 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
25 <400> 22 

ctttgaaaaa tttgcatcca g 21 



<210> 23 
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<211> 100 
<212> DNA 

<213> Artificial Sequence 
5 <220> 

<223> Description of Artificial Seauence :primer 
<400> 23 

agacgaatac ttcaataatt taactttcca atatgaagaa cccgataacc aaacagacaa 60 
10 cgactaaacc gacttagata atacttttta aactcttctc 100 



<210> 24 
<211> 21 
15 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :primer 

20 

<400> 24 

agacgaatac ttcaataatt t 



25 <210> 25 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :primer 
<400> 25 

5 tatgaaaaat ttgagaagag ttcatccaat ttctactatg attaaaggtt tgtatggtat 60 
taaagaagat gtttttttgt ctgttccatg tattttgggt 100 



<210> 26 
10 <211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

15 <223> Description of Artificial Sequence :primer 
<400> 26 

atgaaaaatt tgagaagagt 20 

20 

<210> 27 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

25 

<220> 

<223> Description of Artificial Sequence:primer 



<400> 27 
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gacaaggtac ataaaaccca gttttaccat aaagactaca acaatttcaa tgaaactgag 60 
tacttcttct tcgaacaaac ttttttagac gactatgaaa 100 



5 <210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
10 <220> 

<223> Description of Artificial Sequence: primer 
<400> 28 

gacaaggtac ataaaaccca g 21 

15 

<210> 29 
<211> 60 
<212> DNA 
20 <213> Artificial Seauence 

<220> 

<223> Description of Artificial Sequence: primer 
25 <400> 29 

aaaaaatctg ctgatacttt gtggggtatt caaaaagaat tgcaatttta ataactcgag 60 



<210> 30 
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<211> 21 
<212> DNA 

<213> Artificial Seauence 
5 <220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

aaaaaatctg ctgatacttt g 21 

10 

<210> 31 
<211> 52 
<212> DNA 
15 <213> Artificial Seauence 

<220> 

<223> Description of Artificial Sequence: primer 
20 <400> 31 

acgttaaaat tattgagctc gaaccaactt gtgcaacggt tccgaattca ct 52 



<210> 32 
25 <211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 
<400> 32 

acgttaaaat tattgagctc g 21 



<210> 33 
<211> 31 
<212> DNA 
10 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
15 <400> 33 

atatatggat ccgcgtttat ttacctatct c 31 



<210> 34 

20 <211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

25 <223> Description of Artificial Sequence :primer 

<400> 34 

atatatgaat tctttgattg atttgactgt g 31 
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<210> 35 
<211> 34 
<212> DNA 
5 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sentience: primer 
10 <400> 35 



<210> 36 

15 <211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> Description of Artificial Sequencerprimer 

<400> 36 

atatatgaat tctttgattg atttgactgt g 31 



atatatctcg aggccagcta acttcttggt cgac 



34 



25 



<210> 37 



<211> 20 



<212> DNA 



<213> Artificial Sequence 



20/22 



WO 03/076630 





PCT/JP03/02833 



<220> 



<223> Description of Artificial Sequence : primer 



5 



<400> 37 



tggttgatgt tatggaagat 



20 



<210> 38 

10 <211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

15 <223> Description of Artificial Sequence:primer 

<400> 38 

gacaaggtac ataaaaccca g 21 

20 

<210> 39 

<211> 19 

<212> DNA 

<213> Artificial Sequence 

25 

<220> 

<223> Description of Artificial Sequence: primer 



<400> 39 
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gtaataaaca caccccgcg 19 
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